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CHAPTER I 
INTRODUCTION 
Purpose.-- The purpose of this study is to provide information on the 
frequency and intensity characteristics of noise-making toys useable in 
i hearing testing and auditory training with the preschool child. 
II 1./ 2) 
Justification.-- Utley and Ewing and Ewing both comment favor-
~I ably on the use of toys in testing the hearing of the young child, but ]./ 
Hardy and Bordley warn " •••• tests should be done with auditory stimuli 
,I of known values of both frequency and intensity." Utley !:!.I and Myklebust 21 ., 
, also recognized this need. 
I 
I Very little ¢omplete information is available on the frequency and 
intensity characteristics of noise-making toys. Using a sound level meter 
&.I 
and a spectrograph, Myklebust provides the intensity range and frequency I 
)j Jean Utley, "Suggestive Procedures for Determining Auditory Acuity in 
Very Young Acoustically Handicapped Children," Eye, Ear, Nose and Throat 
Monthly (December, 1949), 288:590. 
lj 
·I 
1/Ewing and Ewing, "The Ascertainment of Deafness in Infancy and Early 1
1
1 
, Childhood," Journal of Laryngology and Otology (September, 1944), 59:309. 
1 }/Hardy and Bordley, "Special Techniques in Testing the Hearing of 
Journal of Speech and Hearing Disorders (1951), 16:123. 
I 
'I 
'! 
!:!_/Utley, op. cit. 
_2/Helmar Myklebust, Auditory Disorders in Children, A Manual for Differ-
ential Diagnosis. Grune and Stratton, Inc., New York, 1945, p. 245. 
f!./Ibid. 
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range of selected items, but this gives no information on the intensity of 
ll 
the frequency mnds. Utley, using a sound level meter and beat frequency 
oscillator, provides us with the approximate frequency and peak intensity, 
II but does not report on the frequency range. 
II 
Neither provides information 
II 
~ 
I 
I 
~ 
l 
II 
I 
on the overtones of a sound which can influence a subject's response. 
Scope.-- Ten toys were chosen for the experiment. In order to give a 
complete picture of their acoustic characteristics, it was decided to find 
their frequency range up to 8000 cycles per second, their peak intensity, 
and the relative intensity of the frequency bands. 
}/Utley, op. cit., p. 592. 
I 2 
,I 
'I 
I 
,I 
I 
I 
I 
ll 
l' ,I 
II ~I 
CHAPTER II 
RELATED RESEARCH 
1/ 
Utley, using a beat frequency oscillator, was able to obtain 
'I lj " .... the approximate frequency and intensity .•. • " of a group of toys. Her 
:I 
results are included in Table I. All of the items reported made gross 
I! 
noises and were used successfully in hearing testing. 
TABLE I 
APPROXIMATE FREQUENCY AND INTENSITY OF ITEMS STUDIED BY UTLEY 
i Instrument Approximate Frequency Approximate Intensity I (in cycles per second) (in decibels) 
:I 1 ft. 6 ft. 
Tom-tom 60 88 76 
II Tambourine 300 90 80 
:I 
il Tooter 870 88 73 
Cowbell 1560 105 80 
3 ft. 
Bell no. 1 1800 82 70 
Whistle 1930 100 90 
Bell no. 2 2340 70 60 
Squeaky doll 2590 70 65 
I Bell no. 3 3100 75 60 
Bell no. 4 6200 ~0 55 
1/Utley, op. cit., p. 592. 
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II 
~ 
I 
I 
II 
!I 
il 
II 
I 
I 
I 
i 
I 
ll 
Myklebust compiled results on another group of toys useable in 
auditory testing in terms of frequency and intensity range . He arrived at 
his figures by means of a sound analyzer and sound level meter. His re-
sults are reported in Table II. 
TABLE II 
FREQUENCY AND INTENSITY RANGE OF ITEMS STUDIED BY MYKLEBUST 
Instrument 
Frequency Range Intensity Range 
(in cycles per second) (in decibels at 3 ft.) 
Triple bell 2800-4500 50-60 
Small cricket 2400-6000 75-85 
Large cricket 1700-2300 90-102 
School bell 4000-6000 S5-108 
"A" chime 750-1200 50-85 
Single bells 3000-4000 64-85 
Clacker 2000-3000 50-95 
I While the sound spectrograph was designed primarily as a means of 
I Jj I translating speech to a visible medium for use by the deaf, 
II 
it has been 
found useful in other types of research. 
11 'I 
:I Peterson, in a study comparing two front vowels as used by different 
II 
I 
speakers, used the sound spectrograph I to help match recorded samples of the 1 
1 
1/Myklebust, op. cit., p. 245. 
1/Potter, Kopp, and Green, Visible Speech. D. Van Nostrand Co., Inc., 
New York, 1947, p. xv. 
1/Gordon Peterson, "Information-Bearing Elements of Speech," Acoustical 
Society of America Journal (November, 1952), p. 629. 
[ 
I 
4 
sounds, and saved the spectrograms for future references and research. 
Jj 
'I 
The sound spectrograph is described by Chamberlain as " .••• an 
instrument for the recording of sound on a magnetic tape for repeated play 
back. This sound passes through a variable filter and is mechanically 
linked to a stylus which records the filtered output on electrically sensi-
1 tized paper." 
h 
'I 
I 
I 
I 
I 
l/Edward Chamberlain, The Development of the Audio-Visual Voice Comparator 
for Speech and Hearing Therapy, Unpublished Master's Thesis, Boston 
University, School of Education, Boston, 1955. ' 
I 5 
II 
I 
I 
II 
I 
CHAPTER III 
PROCEDURE 
1. Selection of Toys 
Ten toys used at the Boston University Speech and Hearing Center were 
chosen for the study because they were a representative sample of those 
used in hearing testing. 
2. Operation of Toys Selected for Study 
Triangle.-- The triangle used in the study is of metal and is sus-
pended from a string. 
For this study the triangle was held suspended by a string while 
struck with a wooden mallet. The blow set it into vibration, producing 
the sound. 
The triangle was struck at three speeds, the fast speed, which was the 
fastest speed possible; the moderate speed, which was considered normal; 
and the slow speed, which was the slowest speed possible. 
Bulb horn.-- The bulb horn is of that type which is made to be placed 
on the handlebar of a bicycle. It is a rubber bulb and a metal horn. 
For this study the bulb was held by the clamps ordinarily used to 
attach it to the handlebars, and was squeezed with the full hand, keeping 
the air intake hole free from obstruction. The air forced through the horn 
produced the sound. 
Two sounds were produced, one by squeezing the bulb and the other by 
releasing it. 
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The bulb horn was squeezed at three speeds, the fast speed, which was 
the fastest speed possible; the moderate speed, which was considered normal; 
and the slow speed, which was the slowest speed possible. 
Mouse.-- The mouse is a realistic rubber toy using a simple air-type 
whistle for the sound. The mouse was squeezed with the full hand, keeping 
the air hole free from obstruction. 
The mouse was squeezed at three speeds, the fast speed, which was the 
fastest speed possible; the moderate speed, which was considered normal ; 
and the slow speed, which was the slowest speed possible. 
Horse.-- The horse is a colorful toy using a simple air-type whistle. 
The horse was squeezed with the full hand keeping the air hole free from 
obstruction . 
Two sounds were produced, one by squeezing the bulb, the other by 
releasing it. 
The horse was squeezed at three speeds, the fast speed, which was 
the fastest possible; the moderate speed, which was considered normal; and 
the slow speed, which was the slowest speed possible. 
Rooster.-- The rooster is a rubber toy with both air and reed whistles. 
For this study the air whistle was blocked, in order to study the reed 
whistle alone. The toy was squeezed with the full hand keeping the reed 
hole free from obstruction. 
The rooster was squeezed at three speeds, the fast speed, which was 
the fastest speed possible; the moderate speed, which was considered normal; 
and the slow speed, which was the slowest speed possible. 
Snapper frog.-- The snapper frog is a metal toy in which sound is 
produced by squeezing and snapping a metal plate. The toy is held between 
7 
the thumb and forefinger. 
Two sounds were produced, one by squeezing and the other by releasing. 
The snapper frog was operated at three speeds, the fast speed, which 
was the fastest speed possible; the moderate speed, which was considered 
normal; and the slow speed, which was the slowest speed possible. 
Bell.-- The bell is of that type which is made to be placed on the 
handlebar of a bicycle. 
For this study the bell was held by the clamps ordinarily used to 
attach it to the handlebar, and the lever was moved by the thumb. 
The bell was operated at three speeds, the fast speed, which was the 
fastest possible speed; the moderate speed, which was considered normal; 
and the slow speed, which was the slowest speed possible. 
Cymbals.-- The cymbals are of metal, measuring approximately a foot 
in diameter. They were held by cloth handles and struck together, then 
immediately held to face the microphone with no interference in vibrations. 
The cymbals were struck at three speeds, the fast speed, which was the 
fastest speed possible ; the moderate speed, which was considered normal ; 
and the slow speed, which was the slowest speed possible. 
Cow sound.-- The cow sound is a cardboard cylinder closed at one end, 
with a moving diaphragm inside. The open end is turned down and the dia-
phragm drops to that end. When it is overturned, the diaphragm moves 
toward the closed end forcing air around its edges, producing the sound. 
It was held with the hand cupped around the closed end, leaving the open 
end free. 
The cow sound was operated at three speeds, the fast speed, which was 
the fastest speed possible; the moderate speed, which was considered normal; 
8 
and the slow speed, which was the slowest speed possible. 
Cat sound.-- The cat sound is made from a cardboard cylinder closed at 
one end, with a moving diaphragm inside. The open end is turned down, and 
the diaphragm drops to that end. When it is overturned, the diaphragm 
moves toward the closed end forcing the air around its edges, producing the 
sound. It was held with the hand cupped around the closed end, leaving the 
open end free. 
The cat sound was operated at three speeds, the fast speed, which was 
the fastest speed possible; the moderate speed, which was considered normal; 
and the slow speed, which was the slowest speed possible. 
3. Determination of Peak Intensity 
In order to determine peak intensity, a sound level meter was used. 
The meter was placed in a sound-treated room and the toys operated as 
described above, at distances of one foot, two feet, and four feet, so that 
three readings were taken for each toy at each distance. The readings were 
taken independently by two observers. The smaller reading was recorded. 
4. Determination of Frequency Range 
and Relative Intensity of the Frequency Bands 
In order to determine the frequency range and the relative intensity 
of ·the frequency bands, the sounds made by the toys were recorded and then 
studied by means of a sound spectrograph. 
To record the sounds a tape recorder was placed in a sound-treated 
room, and the toys operated as described above at a distance of one foot 
from the microphone at the fastest speed possible. 
The tape recorder used was a "Magnacorder," which was operated at a 
9 
1: 
I' 
,I 
,. 
speed of 15 inches per second. Its frequency range is 30-15000 cycles per 
second. 
The microphone used has a frequency range of 30-13000 cycles per 
second. I 
The recordings were then fed into a sound spectrograph from which !1 
I; sound spectrograms and amplitude sections of the spectrograms were obtained JI I I 
I 
II 
An amplitude section displays amplitude versus frequency at a specific time. 
I, 
The equipment analyzed frequencies up to 8000 cycles per second. The 
II frequency response setting gave an increase in relative intensity between 
'' 400 and 3200 cycles per second of six decibels per octave. 
I' 
·I 
I' ,I
I 
1: 
I 
II 
I' 
j: 
I 
I 
I 
li 
1: 
I ,, 
I; 
- __JL___, ---
- -r-- -
1 
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CHAPTE IV 
RESUL' s 
1. Peak Intensities of Toys Studied 
In Table III are found the peak i tensities of the toys at one foot, 
two feet, and three feet. The "H" in he table describes the operation of 
the toy at the fastest speed possible, the "M" at a moderate speed, and the 
"S II at the slowest possible speed. 
TABLE ·n 
PEAK INTENSITIES F TOYS STUDIED 
- ---
Toy 1 ft. 2 ft. 3 ft. H M s M s H M s 
Triangle 83 80 85 75 67 75 68 X 
Bulb horn 92 89 86 76 75 78 75 65 
Mouse 48 49 44 45 38 42 40 37 
Horse 79 71 67 68 61 64 65 57 
Rooster 78 73 66 7 72 65 78 68 58 
Snapper frog 72 71 71 65 66 67 67 66 
Bell 73 72 66 68 65 65 58 57 
Cymbals 96 89 84 85 76 86 77 76 
Cow sound 69 68 68 65 65 64 62 60 
Cat sound 70 69 69 68 65 61 58 55 
-11 
, 
2. Frequency Range of the Toys Studied 
In Table IV is found the frequency range of the toys studied. It is 
necessary to remember that no information is available on the frequency 
characteristics of the toys over 8000 cycles per second. 
TABLE IV 
FREQUENCY RANGE OF TOYS STUDIED 
Toy 
Triangle 
Bulb horn (squeezing phase) 
(release phase) 
Mouse 
Horse (squeezing phase) 
(release phase) 
Rooster 
Snapper frog (squeezing phase) 
(release phase) 
Bell 
Cymbals 
Cow sound 
Cat sound 
Frequency Range in Cycles 
per Second 
30-8000 
30-7750 
30-8000 
30-7000 
30-8000 
30-8000 
30-8000 
30-8000 
30-8000 
30-8000 
1)0-8000 
30-5000 
30-8000 
12 
3. Amplitude Sections of Sounds Produced by the Toys Studied 
The following figures are tracings of the amplitude sections of the 
sounds produced by the toys studied. 
The vertical axis represents intensity and, for convenience, the peak 
intensity of each toy is shown. The axis is calibrated from this peak with 
each millimeter representing 1 decibel. 
The horizontal axis represents frequency. This is calibrated to one 
inch for each 2000 cycles per second. 
13 
I 
;I 
I 
,j 
·I 
I Intensity 
in 
Decibels 
83 
82 
81 
80 
Frequency in Cycles per Second 
' Figure 1. Amplitude Section of Triangle 
II 
!I I 
I 
II 
r 
I 
I 
92 
Intensity 91 
in 
90 
Decibels 
89 
0 2000 4000 6000 
Frequency in Cycles per Second 
Figure 2. Amplitude Section of Bulb horn (squeezing phase) 
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Figure 5. Amplitude Section of Horse (squeezing phase) 
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Figure 6. Amplitude Section of Horse (release phase) 
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Figure 7. Amplitude Section of Rooster 
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Figure 8. Amplitude Section of Snapper frog (squeezing phase) 
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Figure 9. Amplitude Section of Snapper frog (release phase) 
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4. Frequency and Intensity Characteristics of the Toys Studied 
Because the sounds analyzed with regard to frequency bands were pro-
duced by operating the toys one foot from the microphone at the fastest 
possible speed, only the peak intensities produced in the same manner will 
be reported in this section. 
Triangle.-- The tr i angle \vas found to have a peak intensity of 8.3 
decibels. Its frequency range was 30-8000 cycles per second. The peak 
intensity occurred at approximately 3600 cycles per second. 
Bulb horn.-- The bulb horn produced two sounds: the first was produced 
by squeezing, and the second by releasing the bulb. The peak intensity 
occurred in the first sound and was 92 decibels. The frequency range of 
the first sound was approximately 30-7750 cycles per second and the peak 
intensity occurred at 1500 cycles per second. 
In the second, sound frequency range was 30-8000 cycles per second. 
MOuse.-- The mouse was found to have a peak intensity of 48 decibels. 
It had a frequency range of 30-7000 cycles per second. No judgment could 
be made as to where the peak intensity occurred. 
Horse.-- The horse produced two sounds, one by squeezing and one by 
releasing the toy. The p·eak intensity occurred in the first sound and was 
79 decibels. The frequency range of both sounds was found to be 30-8000 
cycles per second, and the peak intensity occurred at 3500 cycles per 
second. 
Rooster.-- The rooster was found to have a peak intensity of 78 deci-
bels. Its frequency range was found to be 30-8000 cycles per second, and 
the peak intensity occurred at approximately 2000 cycles per second. 
19 
Snapper frog.-- The snapper frog produced two sounds, one by squeezing 
and one by releasing the toy. Both had a frequency range of 30-8000 cycles 
per second. The peak intensity of 72 decibels occurred in the second sound 
at approximately 2000 cycles per second. 
Bell.-- The bell was found to have a peak intensity of 73 decibels, 
and a frequency range of 30-8000 cycles per second. The peak intensity 
occurred at approximately 4000 cycles per second. 
Cymbals.-- The cymbals were found to have a peak intensity of 96 
decibels and a frequency range of 30-8000 cycles per second. The peak 
intensity occurred at approx imately 2500 cycles per second. 
Cow sound.-- The cow sound was found to have a peak intensity of 69 
decibels, and its frequency range was approximately 30-5000 cycles per 
second. The peak intensity occurred at approximately 2300 cycles per 
second. 
Cat sound.-- The cat sound was found to have a peak intensity of 70 
decibels, and a frequency range of 30-8000 cycles per second. The peak 
intensity occurred at approximately 3600 cycles per second. 
20 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
Summary.-- In this study information on the frequency and intensity 
characteristics of ten noise-making toys has been acquired by means of a 
sound level meter and a sound spectrograph. These toys included the tri-
angle, bulb horn, mouse, horse, rooster, snapper frog, bell, cymbals, cow 
sound, and cat sound. 
Conclusions.-- It is hoped that this information will make it possible 
for those using similar toys in auditory testing and training to be more 
aware of the true nature of the sounds with which they are working. 
While the information will help to make hearing testing with noise-
making toys more objective, it must be noted that the characteristics of 
the sounds produced by these toys prohibit the reaching of any conclusions 
regarding the hearing acuity of a child. Their only use must be that of 
studying a child's reaction to gross sounds, because too often there are 
several peaks very close in intensity. 
Limitations.--
1. The toys studied are not necessarily items of standard make. 
2. The toys studied are not necessarily catalogued items. 
3. Only one of each toy was used. 
4. There was no report on the clinical efficacy of the toys. 
5. With the equipment used, no information was obtainable on the 
sounds above 8000 cycles per second. 
-21-
Suggestions for further research.-- A clinical study of the efficacy 
of these toys in hearing testing should be made. 
22 
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